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Abstract 
The sign of severe anemic alterations were found on a child-skeleton excavated in Szekesfehervar 
street in Pecs (South Transdanubia. Hungary) from a 109 tombed late-Roman cemetery detail. The 
morphological observation. X-ray picture o f the bone alterations, as well as the light- and clectronmic-
roscopic study of the samples gave the diagnosis o f thalassemia major. 
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Introduction 
Since the time of its first t ho rough observat ion and description (HRDLICKA, 
1 9 1 4 ) , the syndrome called . .symmetric os teoporos is" is much better known. C O O L E Y 
et al. ( 1 9 2 7 ) made observat ions that characterist ic de format ions appea r on the cranial 
and skeletal bones of children suffering f rom thalassemia major . Followings this, 
several excellent reviews were published by hematologists and radiologists, the 
purpose of which was firstly to ponder over the type, severity degree and therapeut ic 
possibilities of the anemic al terat ion on the basis of the bone deformat ions (CAFFEY. 
1 9 3 7 ; M O S E L E Y . 1 9 6 3 ; A S C E N Z I . 1 9 7 6 ) . T h e obtained observat ions were successfully 
used and are used by the specialists deal ing with paleopathology, too, and are also 
utilized in the more exact diagnosis of the al terat ions of the bones or iginat ing f rom 
different archeological ages ( H O O T O N , 1 9 3 0 ; M O S E L E Y , 1 9 6 5 ; A N G E L , 1 9 6 4 ; H E N G E N , 
1 9 7 1 ) . From the recent publications, the o the r pathological condi t ions accompanying 
anemic bone lesions (metopism, enamel-hypoplas ia) and the joint impor tance of 
these arc discussed in a paper by S T U A R T - M A C A D A M ( 1 9 8 5 ) , who investigated the 
hygienic condi t ions of a populat ion f r o m the Roman age. 
In the meantime, the molecular mechanism of the development of the var ious 
anemic al terat ions (thalassemia, sickle cell anemia) had been clarified, giving 
possibility for closer app roach to the better t reatment of the cases occurr ing even 
nowadays ( H O L L A N , 1 9 7 2 ; N I E N H U I S et al . 1 9 7 9 ) . 
For the paleopathologist it is of part icular impor tance to emphasize the 
interdisciplinary nature of the research, since only the considerat ion of the activities 
of the hematologist . radiologist and geneticist can lead to the better clarification of 
each diagnostic problem. 
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Material and method 
The Archeological Department o f the Janus Pannonius Museum in Pécs (South-Transdanubia . 
Hungary) performed rescue excavat ions conducted by an archeologist . ZSUZSANNA KATONA G y ö r between 
1981-83 in the inner town o f Pécs at the site of a demolished building in Székesfehérvár street. 109 graves 
were found at the area from the late-Roman age. The excavated cemetery part belonged t o the graveyard 
of the civic town Sopianae The cemetery has not been described in an archeological publicat ion s o far. 
The skeletons were studied from paleopathological and partly anthropological point of view in 1983-84 
(SZALAI. 1984). In the simple earth grave no. 106 the devasted skeleton o f a child was found. O n e part 
o f it had been destroyed in the Middle Ages during the digging of a pit. The fo l lowing bones reamined: 
skull bones broken to several pieces, but partially restorable; both upper jaws and cheek, lower jaw. The 
eruption of every deciduous tooth was observable in the teeth row archs. but 6 of them were lost 
postmortally. The exchange of teeth had not yet begun. F r o m the postcranial bones, the remaining o n e s 
were the right side o f the atlas, the axis without dens and five cervical fractions. 6 dorsal vertabral archs 
and 2 vertebral bodies, furthermore. 30 smaller-larger rib fractions, both clavicle, the right-sided scapula, 
right-sided humerus, ulna and radius. 
The sex could not be determined, because of the young age. On the basis o f the denti t ion 
(SCHOUR and MASSLER. 1941) and taking the ossification table into account (SCHINZ et al. 1952). the age 
of death could be estimated between 2 .5 -3 .5 years. Only a bronz coin furniture from the R o m a n A g e was 
found in the oral cavity o f the finding, which coloured the surrounding bones green. 
Morphological alterations referring to generalized benign bone-marrow hyperplasia could be 
observed on the skeleton of the grave no. 106. Fo l lowing the detailed macroscopic morphologica l 
description of them, the skull bones and the scapula were studied by X-ray as well. Fore lectronmicroscopic 
study 5x5 mm sized. 2 - 3 mm thick slices were sawn from the pathological bone surfaces o f the skull. 
Fol lowing soaking in 9 6 % a lcohol for one day and cleaning, the samples were steamed with gold layer 
in rotation apparatus, then studied under JEM 100 B scanning electronmicroscope on the basis o f the 
experiences by HARSÁNYI et al. (1978) . Samples taken from the macroscopically intact surface of the 
skull served for comparison. The photographs were prepared at a magnification o f lOOOx. After previous 
decalcination. sections were prepared from the bones for light microscopic studying, too . 
Description of alterations 
T h e al terat ion at first called „symmetr ic os teoporos i s" has charasterist ic , easily 
recognizable symptoms. T h e elemental phenomena of the alteration a re fo rmed by 
the followings: owing to the hyperplasia of the bone mar row occupying the fungous 
substance, the cortex becomes extenuated (Fig. l a ) , then by dilat ing the physiologi-
cally also present small gaps the bone mar row reaches beneath the per ios teum. By 
fur ther spreading, the bone mar row strains the periosteum, which induces secondary 
bone format ion along the dilated gaps. T h e septum-like, small bone increments 
p ro t rude f rom the bone surface perpendicularly and construct a brush-like fo rma t ion 
as observed in o ther cases, t o o ( A S C E N Z I . 1 9 7 6 ; M O S E L E Y , 1 9 6 5 ) . 
These characterist ic symptoms of benign mar row hyperplasia could also be 
determined on the skull and postcranial skeleton parts of the child skeleton f rom 
the grave no. 106. The a l tera t ions were detectable both on the ecto- and endocrania l 
surfaces of the skull, firstly restricted to the f rontopar ie ta l region (along the tubera 
frontal ia , squama frontal is , tubera parietalia, sutura sagittalis), but a lso on the 
squama occipitalis. At the ment ioned places the smooth bone surface was found to 
be thickly pierced by roughly circular, small (with diameters of 0 . 5 - 1 - 2 mm) , s h a r p 
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edged apertures (Fig. lb). The brim of the apertures sharply p ro t ruded in a 
funnel-like manner at places, which made the bone surface rough to the touch. The 
space between the aper tures was uneven, bulgy due to the br im-prot rus ions , fu r rows , 
passages of identical course developed on the vault (Fig. Ic). Endocranial ly . however , 
there not the dilated aper tures were dominat ing , but bone-spines, bone- la ths similar 
to moss, which have undula tory course (Fig. Id). N o rarefact ion could be observed 
on the lamina frontal is border ing the orbit f rom above. Rarefact ion and bonc- in-
crement format ion could be detected on the c o r p u s of the sphenoid, in the fovea 
hypophyseos. as well as on the greater wings. 
Bone rarefact ion was observed on the outer surface of both upper j aws of the 
skull, too. but the sinus maxillae were also nar rowed down by long, sharp , spine-like 
exostosis. Similar porot ic a l tera t ions were detected on the ascending r a m u s on both 
sides of the lower jaw, as well as on its mental section. The teeth are specially wor th 
mentioning. Caries could be seen on the occlusal surface of all four second molar 
teeth (55. 65. 75. 85). probably also being in connect ion with the basic disease causing 
the lesions observable on the bones. The a l tera t ions affecting the teeth as well a re 
presumptive of such a metabol ic disorder which also had influence on the 
calcium-metabolism. The rest of the deciduous teeth and the germs of the pe rmanen t 
teeth were found to be completely intact. 
The followings were observable on the postcranial skeletal bones: the cortex 
of the scapula showed riddle-like rarefact ion and thinning, its spongy was thick 
(Fig. 2a). on X-ray picture the „honeycomb- l ike" structure was well visible (Fig. 
2b). Bone rarefaction was observable on the ends of the clavicle. The proximal 
end-surface of the humerus was thin, spotted with apertures, no a l te ra t ions were 
found at the distal par t . The ulna and the cortex of the radius were completely free 
f rom symptom. The arch of the examinable vertebra as well as the f ronta l sur face 
of the vertebral bodies were also found to be thinner. The height of the vertebral 
bodies was propor t ional , wi thout any signs of compression. The ribs, especially 
a round the angle, were thickened, de formed . 
As a summary , the followings could be found on the skeleton of the grave no. 
1 0 6 . : 
very severe bone rarefact ion with the elemental phenomena of generalized 
benign bone mar row hyperplasia on the bones of a 2.5-3.5 years old chi ldren; 
- the same appeared on the skull with frontoparietal dominance (ecto- and 
endocranially); 
- nar rowed down sinus maxillaris; 
- caries on all four second deciduous molars ; 
- cribra orbitalia could not be observed; 
- al teration was more characteristic on the flat bones, no a l tera t ions were 
observable on the surfaces bearing the cartilage. 
Scanning electronmicroscopy (SEM) is a suitable method in the cases when 
surface studies are necessitated in microscopic dimensions. 
In the case of findings of good maintenance the bone is capable of preserving 
the al terat ions originating f rom disease, injury for as long as several thousand years. 
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Table I. Symptoms of diseases causing bone marrow hyperplasia 
Symptoms, characteristics Types of diseases Grave no. 106 
1. 2. 3. 4. 5. 6. 7. 
Below 5 years of age + + + ± ± + + 
Severe bone lesions + + - - - - + 
Frontoparietal skull deformation + + + - + + + 
Occipital skull deformation - - - + - - -
Presence of cribra orbilalia ± ± - + - - -
Deformation of cheek + ± - - - - + 
Narrowed down sinus maxillae + - - - - - + 
Disorder of postcranial bones + + ± ± - + + 
Bone-infarctions fol lowing 
thrombosis - + - - + - -
Vertebral body compression - + - - - - -
Bone deformation around the 
elbow-joint - - - + - - -
. .Honeycomb-l ike" bone structure 
on X-ray picture + + 
Explanation of labellings : + the observed characteristic occurs 
± the observed characteristic may be rarely occur 
- the observed characteristic does not occur 
The names o f the diseases-types no.l.-6. sec in the text. 
even at microscopically. This gave the notion to perform S E M studies on bones 
originating f rom archeological excavations ( H A R S A N Y I , 1977; M A R C S I K et a L in 
press). 
SEM studies were also carried out on the sample sawn out of the os teoporot ic 
surface of the parietal f rom the grave no. 106. O n this basis it could be determined 
that aper tures dilated in funnel-like manner led to the bone surface f rom the direct ion 
of the diploe. and in these the hyperplastic bone mar row was pushed beneath the 
periosteum. Due to the periosteal irrigation, irregular shaped, lump-like centres of 
ossification were detectable on the bone surface between the aper tures (Fig. 2c). O n 
a picture of the same magnificat ion, only pin-pricked apertures led to the surface 
on the sample taken f rom the intact surface. These were m a d e finely uneven by 
small, conoidal exostoses (Fig. 2d). 
The observed phenomena indicated the t rabecular type of the a l tera t ion 
( M A R C S I K a n d K O S A . 1 9 7 6 ) . 
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Discussion 
T h e a m o u n t b o n e m a r r o w increases in every case when the oxygen d e m a n d of 
the tissues is considerably and long-lastingly greater than that of the e ry throcytes 
can provide. T h e decrease in the average life span , or the pathological hemoglobin 
content of the erythrocytes , f u r t h e r m o r e , their vi tamin B l 2 and iron deficiency all 
lead to compensa to ry bone m a r r o w prol i fera t ion . Th is compensa tes the hypoxia of 
the tissues with enhanced ery thropoies is . In infancy and early ch i ldhood the 
enhanced ery thropoie t ic func t ion is taken over by the enlarged liver and spleen as 
well a s by the overgrowing bone m a r r o w found in the spongy of the skull a n d the 
o ther bones. T h e quest ion is. which diseases in ch i ldhood may lead to bone m a r r o w 
hyperplasia accompan ied by enhanced erythropoies is? 
T a k i n g the opinion of M O S E L E Y ( 1 9 6 5 ) into account the following diseases may 
be considered to be impor t an t : 
I. tha lassemia m a j o r . 2. sickle cell anemia , 3. heredi tary spherocytosis . 4. iron 
deficiency anemia , 5. heart diseases accompan ied by cyanosis, 6. polycythemia vera. 
T h e a l tera t ions character is t ic of the var ious diseases are summerized in Tab le 
1. on the basis of reference w o r k s ( M O S E L E Y . 1 9 6 5 ; A S C E N Z I , 1 9 7 6 ; S T E I N B O C K , 1 9 7 6 ) . 
The serial n u m b e r 7. indicates the child skeleton under discussion. T h e table also 
demons t ra t e s the lack or presence of a charac te r in diseases already k n o w n and 
labelled by previous serial numbers , as well as in the case of the bone d e f o r m a t i o n 
of the grave no . 106 of u n k n o w n origin. 
On the basis of the described morpholog ica l p h e n o m e n a and the c o m p a r i s o n 
with o the r diseases, the pathological a l te ra t ion of the skeleton f rom the grave no . 
106 excavated in Székesfehérvár street in Pécs can be diagnosed as tha lassemia 
major . Apa r t f rom the morpho log ica l signs, the geographical -hematological d a t a 
also refer to thalassemia. T h e finding or iginates f r o m the R o m a n Age for cer ta in , 
and accord ing to archeological da ta (FÜLF.P. 1969) there were also families a m o n g 
the inhab i tan t s of the town Sopianae , who had settled d o w n here f rom Italy. T h e 
homozygote form of thalassemia is k n o w n both f rom historical ages as well as in 
the popu la t ions of today, firstly f r o m the region of the Medi te r ranean . 
O u r ease proves that the pa leopathologica l studies may provide da ta to the 
clarification of a popu la t ion ' s migra t ion , too. 
T h a n k s are d u e to archeologist Z S U Z S A N N A K A T O N A G y ö r fo r permi t t ing the 
publicat ion of the finding, f u r t h e r m o r e , to professor L Á S Z L Ó H A K S Á N Y I fo r his 
manifold professional suppor t , to K Á R O L Y TROMBITÁS, head of l abora tory , fo r the 
prepara t ion of the e lec t ronmicroscopic pictures . JÓZSEP M O L N Á R , assistent lecturer, 
for the prepara t ion of the X-ray pictures, and to M R S . S Z A B Ó , Z S U Z S A C S E R I , fo r 
the p h o t o g r a p h s . 
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